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116a Sunday, February 26, 2012regulators are known to bind to the amino-terminal domain of GluN2 subunits;
specifically, zinc inhibits GluN2A and GluN2B subunits with varying efficacy.
Luminescence resonance energy transfer (LRET) was used to study the soluble
construct of the GluN2A and GluN2B amino-terminal domains. Donor and ac-
ceptor tags were attached through maleimide linkages to non-disulphide
bonded cysteines introduced into lobes 1 and 2 of the bi-lobed amino-terminal
domain structure. The LRET based distances of GluN2B are similar to the dis-
tances found in the crystal structure indicating that the protein adopts a similar
structure in solution as in the crystal structure. Additionally, no significant
change in the distance was observed upon addition of zinc, suggesting no sig-
nificant changes in the average conformation of the bi-lobed protein upon bind-
ing zinc. Analogous measurements using the GluN2A amino-terminal domain
revealed similar distance measurements to those observed in the GluN2B
amino-terminal domain, suggesting a similar conformation of the GluN2A
amino-terminal domain to that of the GluN2B amino- terminal domain. Addi-
tionally, a small decrease in the distance between the two lobes was observed
upon addition of zinc suggesting a possible cleft- closure like conformational
change in the GluN2A amino-terminal domain upon addition of saturating con-
centrations of zinc.
584-Pos Board B370
Optimization of Constructs for Expression, Purification and Crystalliza-
tion of Glutamate Receptor Ion Channels
Janesh Kumar, Jinjin Zhang, Mark L. Mayer.
NICHD, NIH, Bethesda, MD, USA.
Eukaryotic membrane protein purification is a daunting task limited by protein
expression at quantities sufficient for structural analysis. Membrane proteins
constitute 30% of the genome encoded by eukaryotes, however, to date, only
300 independent structures of integral membrane proteins have been reported,
and many of these are from prokaryotes. Glutamate receptor ion channels
(iGluRs) with their large extracellular and disordered cytoplasmic C-terminal
domains pose an even greater challenge for crystallographic studies. To date
only one full-length iGluR structure has been solved, for the homomeric
GluR2 AMPA receptor subtype at 3.6-A˚ resolution1. Although this provides
the first insights into glutamate receptor structure and subunit arrangement, it
is a single snapshot of an antagonist bound conformation of the closed state
of the ion channel. To further understand the mechanisms of receptor function,
structures in different conformational states will be needed. Further, full-length
structures for other iGluR subtypes such as kainate and NMDA have yet not
been structurally explored till date. Towards this goal, using fluorescence-
detection size-exclusion chromatography (FSEC)2, as a rapid pre-
crystallization screening method we have optimized the GluR6 (GluK2) and
GluR7 (GluK3) kainate receptor constructs for crystallographic studies. We
have systematically optimized constructs for both subtypes, which required de-
letion of residues at the C-terminus, mutation of free cysteines, and knock out
of N-linked glycosylation sites to improve its stability and crystallization be-
havior. The constructs were screened for expression level, monodispersity
and stability of the ion channel tetramer. Screening of optimal buffer condi-
tions, detergents and lipids has yielded very promising leads for crystallization,
and has established that the proteins can be maintained as stable tetramers in
detergent solutions for periods exceeding a week.
1.Sobolevsky AI, ROSconi MP, Gouaux E. (2009). Nature 462:745-756.
2.Kawate, T, Gouaux, E. (2006). Structure 14:673-681.
585-Pos Board B371
Imposing Resolution on Single Channel Data Containing Sublevels
Andrew J. Plested1,2.
1Leibniz Institut fu¨r Molekulare Pharmakologie, Berlin, Germany,
2Cluster of Excellence NeuroCure, Charite´-Universita¨tsmedizin Berlin,
Berlin, Germany.
Several classes of ion channel, including AMPA-type glutamate receptors, ex-
hibit single channel events of different amplitudes (’sublevels’). In some cases,
sublevel behaviour might reflect fundamental principles of channel gating (e.g.
ROSenmund et al., Science 1998). Such observations provide motivation for
developing analysis methods that treat sublevels correctly. All idealisation
methods (including threshold crossing, time course fitting and segmental k-
means) have a limited temporal resolution for detecting brief events. To ac-
count for this, a fixed resolution or ’dead time’ is normally imposed post hoc
on the idealised data, on the basis of a low frequency of false event detection
(’error rate’). This error rate always varies steeply with the signal to noise ratio
(SNR). In records with sublevels, SNR - and thus the error rate - varies in a dis-
crete way from event to event. Small events have a lower SNR and thus a dra-
matically higher error rate. By inverting the relation between error rate andSNR, I propose a simple method to take account of the amplitude dependence
of the error rate in these records, by varying the resolution in order to hold the
error rate constant across the data set. Using simulated data, I show the distor-
tions of the apparent duration of events that are introduced by imposing conser-
vative, cavalier and variable resolutions. Although this approach complicates
data display, the correct treatment of missed events in subsequent mechanism
fitting should now be possible. Thus, extensions of missed event correction to
data containing sublevels should consider explicitly accounting for event-
dependent resolution.
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2,3-Benzodiazepine derivatives are a class of AMPA receptor inhibitors. They
are useful both as biochemical probes for structure-function studies of AMPA
receptors and as drug candidates for treatment of some neurological diseases,
such as ALS and epilepsy. Using a laser-pulse photolysis technique and a rapid
solution flow approach, we characterized the mechanism of action of several
2,3-benzodiazepine (BDZ) compounds that include BDZ-f (GYKI 53784)
and GYKI 52466, the prototypic compound of this class, by measuring the in-
hibitory effects of these compounds on the channel-opening and channel-
closing rate constants as well as the whole-cell current amplitude. We found
that BDZ-f, for example, is a noncompetitive inhibitor with a preference for
the closed-channel state of GluA2, an AMPA receptor subunit. BDZ-f inhibits
GluA2 (or GluA2Qflip) by forming an initial, loose intermediate that is partially
conducting; however, this intermediate rapidly isomerizes into a tighter, inhib-
itory receptor-inhibitor complex. Furthermore, BDZ-f binds to the same non-
competitive site as GYKI 52466 does, because both share a key structural
feature, i.e., a methyl group at the C-4 position on the diazepine ring. However,
BDZ-f is more potent and more selective toward the closed-channel state than
GYKI 52466. What makes BDZ-f better is ac actually the addition of an N-3
methylcarbamoyl group to the diazepine ring. Our results have useful implica-
tions for the structure-activity relationship of the 2,3-benzodiazepine series and
for developing more potent and more selective 2,3-benzodiazepine compounds
against AMPA receptors.Acetylcholine Receptors
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The nicotinic acetylcholine receptor (nAChR) is a pentameric ligand-gated ion
channel in the central and the peripheral nervous system. The structure of
nAChR has been determined by Miyazawa et al in 2003. There are also similar
proteins to nAChR such as GluCl and protein from some bacteria. Based on the
structural analysis of these proteins, two models were proposed to explain the
gating mechanism of nAChR. One is Rotation and the other is Tilt. In this
study, we directly observed single molecular motion of nAChR and AChBP us-
ing diffracted X-ray tracking (DXT). DXT is a method to detect single molec-
ular motions.
There are two important characteristics of the technique. First, both tilt and ro-
tation can be observed. Second, the spacial and time resolutions of DXT are ex-
tremely high. In fact, theoretically, 100 pm scale measurements are possible
and time resolution of the technique is now sub micro seconds.
We applied DXT to AChBP and nAChR in the time scale of 100ms which is
assumed channel opening time from the study of patch cramp. We observed
the motion of AChBP and nAChR in the presence and absence of ACh. In
the presence of ACh, both tilting and rotational motions are activated. Thus,
we think combination of tilt and rotate is essential for the gating mechanism.
In addition to the data, we observed interesting trajectories. They have three
stepwise motions, tilt, rotate and tilt again. These spots can not only explain
our data but also support both tilt and rotate models.
